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DDR2-SDRAM,
TMPV7502XBG ¢ |266.7 | — o|jo|—|o0ojo|jO0|—|]O|— 1 1|—1|5 1] 4 2| — |2 SRAM, ROM, O — | PLFBGA324
NOR Flash
DDR2-SDRAM,
TMPV7504XBG ¢ |266.7 | — o|lo|—|o0|O0O|—|—|O|— ]2 1|—| 54|43 |—|2 SRAM, ROM, o — PBGA516
NOR Flash
DDR2-SDRAM,
TMPV7506XBG ¢ |266.7 | — o|lo|—|o0j]O|O|—|O|— | 4 1 1 514|143 |—]2 SRAM, ROM, @] — PBGA516
NOR Flash
DDR2-SDRAM,
TMPV7528XBG ¢ |266.7| 300 | O |O|—|O|O|O|—|O|—| 4 1 1 5|44 |3|—1]2 SRAM, ROM, o O PBGA516
NOR Flash
LPDDR2-SDRAM,
TMPV7602XBG **y¢ | 266.7 | — ojlojo|jojo|jo|lO|O|—]2 1|—|5|4] 4 2 2 2 SRAM, ROM, o — | PLFBGA521
NOR Flash
LPDDR2-SDRAM
TMPV7608XBG Y |2667| — |O|lO|O|O|lO|O|O|lO|O| 8|2 |—|5|4|8|3|—|2 SRAM, ROM, o — | PFBGA796
NOR Flash
. Dry-packed / BAiZHREL & ** Under development / Bi%
- The video input interface of the TMPV7608XBG has a 4-0f-8 video switch.
+ The video input interface of the TMPV7602XBG has a 1-of-2 video switch.
- ARM and Cortex are registered trademarks of ARM Limited (or its subsidiaries) in the EU and/or elsewhere.
- PCI Express and PCle are registered trademarks of PCI-SIG.
- TMPV7608XBG DEFF AN A > 5 7 = — AUk, BANABIRDEFF X1 v FHETT,
+ TMPV7602XBGDEFAANT > 27 1 — X3, 2ANLBROEFH X1 v FHETT,
- ARM & & U Cortex 2. ARM Limited (/-1 Z DF54t) DEU R 213 Z DMOEICH 2 EHEEET T,
- PCl Express % 7:1$ PCle 3. PCI-SIG# DR % 1z 3 BHRE@IET T,
. . . o < —
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NAND Flash,
TX4961XBG-240 Y¢ | 240 O 1 1 8 3 2 1 3 8 6 8 DDR-SDRAM, SRAM, MLB, AC-link controller PBGA456
ROM, NOR Flash
SRAM, ROM, Embedded DRAM:
TX4964FG-120 Y7120 — | O 1 1| — | 4 2 2 1 2 5 3 | — NOR Flash 4 MBytes, I°S: 2 ch LQFP176
Embedded DRAM:
TX4966XBG-280 %|280| 0 |0 | 2|2 |—|8|2|a|1]|4]|19|14]— | SORAMSRAM ROM, 8 MBytes, PBGA456
APIX: 2 ch, MLB, I2S: 2 ch
Q-SPI Flash, 2S: 2 ch, RTC
TMPR460XBG-300 ¥¢1300| — | O 1 1 4 8 2 2 1 2 |10 | 10| 8 |LPDDR/SDRAM, SRAM, Voltéeré ulatc’)r PBGA244
ROM, NAND/NOR Flash ge reg
Q-SPI Flash, s
TMPR461XBG-300 s[s00) —| 0|2 1|5 |8|2|2|1|3]|10]|24|14 LPDDRISDRAM, SRAM, 5 2ch MLB. RTC, PBGA328
ROM, NAND/NOR Flash gereg

¢: Dry-packed / BA/EHR G &
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Automotive Video Processors /| EET 1 A7 L1 FAMIKALIEIC
(Dual/Single-Picture Video Processors) / (2 & / B s w58 IC)

Two .
_ Color Muteless | New LvDS | Digital Operating | Supply
Part Number Function Package ADC Overlay Input Picture : Panel | Temperature | Voltage
Decoder : ' Input I/F | Video o
Switch | Adjustment 4®) V)
Output
Dual pictures
TC90195XBG | processing LFBGA293 1 1 o o o o o WXGA+ 111013
Picture 3.0t0 3.6
TC90175XBG  ** ¢ processing LFBGA293 1 1 — o o o [¢] Full-HD
Dual pictures _ o o
TC90197XBG | processing | LBGA256 | 4 2 ° © 141016
TC90193SBG Y¢|  Quick display 1 1 — — o — — —40to+85 | 2.31027
function for Rear | FBGA228 30t 36
TC90193ASBG Y| view monitor 1 1 — @) 9] — — WVGA
TC90202XBG Pig LCD Timing FBGA121 — — — — O — —
control & Picture 141016
TC90205FG ¥¢ | quality adjustment| LQFP80 — — — — ) — — 301036
TC90207FG Y¢| LVDSto LVTTL LQFP64 — — — — — @] —
+¢: Dry-packed / BRiEAR S & **: Under development / B
(Video Decoder ICs) / (EF#Fa—4IC)
. ITU-R | ITU-R . . Operating Supply
Part Number Function Package ADC Dg((:)(!)%rer cl:r?n:ft)(zgezr)n ﬁzmlljsptﬁt::i BT.601 | BT.656 gutiltust?gazl) Temperature | Voltage
P ! Output | Output p (C) V)
TC90104AFG ¢ 3 1 ] — o o) )
Video Decoder LQFP64 o
TC90106FG PAG 3 1 o — — @) Embedded 14t01.6
SAV/EAV —40 to +85 23t02.7
: 3.0t03.6
TC90105FG ¥¢| Video Decoder LQFP80 2 2 — o —
with 2.5V
TC90107FG * regulator LQFP64 1 1 — — —
i Dry-packed / B/ G &
System Power Supplies /| A7 LEIR
Characteristics
o Supply
Part Number Package Functions utput Input _Power Remarks Voltage
Voltage Voltage |Dissipation )
Typ. (V) Max (V) | Max (W)
Watchdog timer enable/disable
All regulators enable/disable
TBY004FNG SS0P24 (0.65) | 3,1 CPU voltage regulators 34255 1 4515 0.85 |5V regulator enable/disable 6016
9 2 reset outputs
External transistor required
Low current consumption: 90 uA (typ.)
CPU voltage regulator Watchdog timer enable/disable
TB9Y00SFNG Y| SSOP20 (0.65) Watchdog timer 5 45(60's) 06 Reset detection: 4.75 V or 4.25 V (selectable) 618
External transistor required
Low current consumption: 30 uA (typ.)
CPU voltage regulator Output transistors included
TB9Y021FNG Y| HTSSOP16 Watchdog timer 5 50 28 Window watchdog timer 6018
Reset detection: 4.7 V or 4.2 V (selectable)
2 switching regulators
gmcxf’rfg‘?ggﬁgfgf;"r 15/1.2 12V/L5V selectable
TB9042FTG  ** | HQFN52 | Series regulators 2 40(Ls) 55 |3 series regulators 71020.1
Watchdog timer 533 Pl g tmer
SPI communications . Pl communications
Diagnosis functions
CPU voltage regulator Buck/Boost Switching regulator
Switching regulator 5 1 series regulator
A Series regulator 5 3 trackers
TB9044FNG ** Je HTSSOP48 Trackers 5 40 (1's) 3.84 1 watchdog timer 2.7t018
Watchdog timer 5 SPI communications
SPI communications Diagnosis functions

+¢: Dry-packed / BRiEAR S &

Downloaded from AFfOW.com.

*: Under development / B

185


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Blushed DC Motor Driver ICs | 75 F&E—&2 KSA /N

Supply
Part Number Package Functions Remarks Output Current Voltage
Max (A)
M
TB9051FTG 4| PQFN28(0.65) |1-ch H-bridge driver P control, Small package. 5 451028
High speed pre-driver = 250 ns (typ.)
. hri dri High speed current monitor = 3 V/us (min)
TB9052FNG Y¢| HTSSOP48 (0.5) | H-bridge pre-driver Sequence control logic 1 6to 18
Diagnostic function
LIN Rev. 1.3
TB9056FNG Y¢| SSOP24 (0.65) |LIN-compatible H-bridge driver | Motor driver: Roson (H bridge: P-ch + N-ch) = 2.2 Q (typ.) 0.3 71018
Potentiometer support
High speed pre-driver = 250 ns (typ.)
TBY057FG 7| LQFP48(0.5) | H-bridge pre-driver High speed current monitor = 3 Vs (min) 1 5t021
Diagnostic function
TB9101FNG 4| SSOP24(0.65) | 2-ch H-bridge driver Diagnostic function, ?ttjg‘)’by function, 1 71018
6-ch Half-bridge driver / SPI communications, Diagnosis function
TBO102FNG 7| SSOP24 (0.65) 3-ch H-bridge driver P-ch + N-ch = 1.0 Q (typ.) 1 71018
TB9110FNG ] Diagnosis function and standby function, 1
Y¢| SSOP24 (0.65) | N-ch MOS gate driver Built-in charge pump, Ta = 105°C 0.02® 7t018
TB9110AFNG  ** | SSOP24(0.65) |N-ch MOS gate driver Diagnosis function and standb)n/ function, 0.02® 71018
: Built-in charge pump, Ta = 125°C :

+¢: Dry-packed / BREAR S &

Note (1): An external N-channel FET is required as a gate driver. / Gate Driver: 441 (+ Nch-FET £/,

Stepping Motor Driver ICs | A7 vEYTE—Z K4

**: Under development / B

Supply
Part Number Package Functions Remarks Output Current Voltage
Max (A)
M
. . PWM controlled constant-current drive 1/32 microstep
TBOI120FTG ~ ** (Wettg\?bFlgl o cut) 5}52??8|5'c"k‘.’i'§ rc?ri?opfg%)mmor (maximum resolution), 1 701018
stall detect features and Mix DECAY mode

st Dry-packed / B4R &
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Brushless Motor Driver ICs | 75 LAE—Z KZ4 N

. . ly Vol
Part Number Package Functions Characteristics Supp {V)O tage
Sensorless control with 120 degree g&/ﬁse,lfulll—wavte se?scf/rllj%sl dri\lﬂ? t control (selectable)
: pulse input control evel input control (selectable
TB9Y0B1FNG Yo| SSOP24(0.65) (l;(?(rer]mli,l\}::mn, Comparator for induced voltage detection 551018
Thermal shutdown, overcurrent detection, overvoltage detection
3-phase, full-wave sensorless drive
Sensorless control with 120 degree | PWM pulse input control/DC level input control (selectable)
TB9061AFNG Y7 | SSOP24 (0.65) | commutation, Comparator for induced voltage detection 5.5t018
Pre-driver Thermal shutdown, overcurrent detection, overvoltage detection
Output PWM Dynamic range expansion
120-degree commutation logic
Pre-drivers for a high-side P-ch FET and a low-side N-ch FET
i PWM pulse input control/DC level input control (selectable)
TB9067FNG Y¢| SSOP24 (0.65) cHsrlrlmrlncdtZtrigndnver for 120 degree Two options for setting the output duty cycle (pulse input, analog input) 610 18
Overcurrent detection, thermal shutdown, supply voltage increase, supply
voltage decrease
Soft start
Motor driver Roson: P-ch = 1 Q (typ.), N-ch =1 Q (typ.)
120-degree commutation logic
N " : : LIN 1.3-based transceiver
TB9Y0G8FG Y| LQFP48(0.5) Motor driver with a LIN transceiver 5-V supply for a microcontroller (external PNP transistor required) 7018
Watchdog timer, power-on reset timer
Three analog comparators for Hall devices
Supports both PWM and DC inputs for sine-wave driver logic.
Hall elements Motor RPM feedback, auto lead angle correction
TB9080OFG ¢ | LQFP64 (0.5) Pre-driver for sine-wave control Abnormal condition detection such as overcurrent, overvoltage, 7to 18
overtemperature and motor lock
Sleep mode
5-channel safety relay
TB9081FG ** 3| LQFP64 (0.5) | 3-Phase Brushless Motor Pre-driver | Selectable operation on fault detection 451018
Initial diagnosis of detection circuits

+¢: Dry-packed / BRiEAR S &

IGBT Gate-Pre Driver Control IC /IGBT4— M7V KZ4 /83> hO—JLIC

**: Under development / 5

Part Number

Package

Functions

Characteristics

Supply Voltage (V)

TB9150FNG *

A

SSOP48 (0.5)

IGBT Gate-Pre driver control IC for
in-vehicle inverters, Built-in isolation
device (optical coupling) for primary-
side and secondary-side

IGBT Gate-Pre driver control, IGBT temperature monitor,

Short circuit detection (current sense, DESAT), UVLO, etc.,

Built-in fly-back controller

610 20

(GND1 Standard, Primary-side)
11t018

(VE Standard, Secondary-side)

s¢: Dry-packed / B4R @&

Interface Bridges /| 1 > 271 —RA7 ) v

**: Under development / BiF&

Part Number

Package

Applications

Functions and Features

Supply Voltage (V)

Host (External application) I/F: PCle I/F [Gen2.0 (5 GT/s),
Endpoint, Single lane],

; : Automotive I/F: Ethernet AVB [IEEE802.1AS, 1.8/3.3 for 10
TC9560XBG = +| PLFBGAL70 (0.65) | EMenet AVB Bridge Salution e eeg05 1 0av), MAC 1.8/2.5/3.3 for RGMIV/RMII
pp Audio I/F: 12S/TDM 1.1 for Core
Peripheral I/F: 12C/SPI, Quad-SPI, UART, GPIO, INTC
CPU Core: ARM Cortex-M3
Host (External application) I/F: PCle I/F [Gen2.0 (5 GT/s),
Endpoint, Single lane],
: . Automotive I/F: Ethernet AVB [IEEE802.1AS, 1.8/3.3 for 10
TC9560AXBG ™ | PLFBGAL70 (0.65) | Emernet AVB Bridge Solution | gEeg02 10av), MAC, 2ch CAN-FD 1.8/2.5/3.3 for RGMI/RMII
PP Audio I/F: 12S/TDM 1.1 for Core
Peripheral I/F: 12C/SPI, Quad-SPI, UART, GPIO, INTC
CPU Core: ARM Cortex-M3
Host (External application) I/F: HSIC I/F (480 Mbps)
Automotive I/F: Ethernet AVB [IEEE802.1AS, 1.8/3.3 for 10
% Ethernet AVB Bridge Solution IEEE802.1Qav], MAC, 2ch CAN-FD 1.2 for HSIC
TC9560BXBG Y| PLFBGAL70 (0.65) For Automotive Applications Audio I/F: 12S/TDM 1.8/2.5/3.3 for RGMII/RMII
Peripheral I/F: 12C/SPI, Quad-SPI, UART, GPIO, INTC 1.1 for Core

CPU Core: ARM Cortex-M3

st Dry-packed / B4R &
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Communications ICs / B{EF

Wireless Communications ICs / #E##@&{SHIC

Package . - ) Supply
Part Number o Functions Applications Functions and Features Voltage
(Pin Pitch) )
Single-chip RF transceiver;
Supported modulation: ASK/FSK.
Use for four RF Band: 315, 434, 868/915-MHz,
Fractional-N AX PLL
Receiver sensitivity: under —116 dBm (At IF BW = 320 kHz,
Remate keyless entry data rate = 600 Hz, frequency deviation = +/—40 kHz) . 3V Use:
(remote door lock/unlock), - . TX: 12 mA
TPMS (tire pressure Transmitter power: +10 dBm (typ. /@Output level: +10 dBm) 201033
TC32306FTG ¢ | QFN36 (0.5 mm) o (typ. by maximum coarse step control) o '
monitoring system), - : . RX:9.7 mA (typ.) .
Remote control (AM/FM) Two IP Filter bandwidths: Battery Saving: 0 uA (typ.) 5V Use:
ote " | wide 320 kHz (typ.) at IF = 230 kHz/ OH i 241055
’ middle 270 kHz (typ.) at IF = 280 kHz -
Signal Detection: RSSI detection, noise detection (only for | &
FSK), preamble detection IS
Serial control (4 wire SPI) /EEPROM control %
RE- IC (This IC also can be used as a specialized for receiving.) @
DSRC (Dedicated Short | 5.8-GHz transceiver; § RX (ASK/QPSK):
Range Communication), | ASK/QPSK, transmit power = —15 dBm to —2 dBm € | 62 mA/66 mA (typ.)
TC32163FG ¢ | LQFP48 (0.5 mm) ETC (Electronic Tol Transmitter EVM = 6.5% (typ.) S | TX (ASKIQPSK): 271036
Collection System) ACPR 45 MHz = —42 dBc (typ.), receiver EVM = 8% (typ.) | 3 | 75 mA/75 mA (typ.)
DSRC (Dedicated Short | 5.8-GHz power amp;
Range Communication), | Power gain = 20 dB (typ.), TX: 75 mA
TC32166FNG v | SSOP10 (0.65 mm) ETC (Electronic Toll ACPR (ASKIQPSK, 15 MHz) = 44 dBc (@Output level: (typ. /@Output level: +14 dgm) | 30 1© 36
Collection System) +14 dBm)
Single-Chip 5.8 G Hz transceiver including Wakeup function
’ d FMO Modem
ETC (Electronic Toll an . Sleep: 5 uA
TC32168FTG  +r| QFN32 (0.5 mm) Callection System) for | BB oo A o) RX: 30 mA (typ.) 181036
China Wakeup sensitivity: —45 dBm (typ.) TX: 35 mA (typ.)
Transmit power: +3 dBm
s¢: Dry-packed / B4R @&
L . . N o
Proximity Wireless Compliant Products / 3T E#Exd ios
Supply
Part Number Package Applications Functions and Features \oltage
(%
- - TransferJet™-compliant Wireless IC
TC35420AXLG  +r| WFLGAS1 :Zr'gcr)éggit\ye\ﬁnreless On-chip RF circuitry, digital signal processing 3.3t01.8
SDIO UHS-I support
- - TransferJet™-compliant Wireless Module
TIM35420XLQ | LGA68 Proximity wireless Built-in RF components 331018

transceiver

SDIO UHS-I support

+¢: Dry-packed / BREAR S &
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Bluetooth® ICs / Bluetooth® IC
(Bluetooth® Classic / Bluetooth® Classic_low energy dual ICs for Consumer) /
(R4 H Bluetooth® Classic / Bluetooth® Classic low energy dual IC)

CPU

Host-IF

Other Interfaces

ARM7TDMI-S™

UART

12C/SPI /GPIO

Part Number

Bluetooth
Core Spec.

Profiles

Features

Operating
temperature

(o

Supply Voltage
W)

Package

TC35661SBG-203

TC35661SBG-007

TC35661DBG-008

Ve

Ver.4.2
Classic

SPP

TC35661SBG-009

Ver.4.2
Classic/low energy dual

+ Receiver sensitivity —90 dBm
- Transmit power 2 dBm
- Current consumption in TX/RX (peak)

63 mA

+ Current consumption in deep sleep

mode 30 pA

HCI

- Receiver sensitivity —91 dBm
+ Transmit power 2 dBm
+ Current consumption in TX/RX (peak)

63 mA

- Current consumption in deep sleep

mode 30 pA

+ Wide band Speech

TC35661SBG-501

Ve

TC35661SBG-502

TC35661DBG-501

Ver.4.0
Classic/low energy dual

TC35661SBG-503

TC35661SBG-551

Yo *

Ver.4.2
Classic/low energy dual

- Receiver sensitivity —90 dBm
+ Transmit power 2 dBm
+ Current consumption in TX/RX (peak)

63 mA

+ Current consumption in deep sleep

mode 30 pA

SPP, GATT, SMP

- Receiver sensitivity —91 dBm
- Transmit power 2 dBm
- Current consumption in TX/RX (peak)

63 mA

- Current consumption in deep sleep

mode 30 pA

- Receiver sensitivity —91 dBm
+ Transmit power 1 dBm
+ Current consumption in TX/RX (peak)

63 mA

- Current consumption in deep sleep

mode 30 pA

- LE Secure Connections

—40 to +85

1.7t01.9

or
2.710 3.6

BGA64 (0.5 mm Pitch)
5.0 mm x 5.0 mm

BGA64 (0.8 mm Pitch)
7.0 mm x 7.0 mm

BGA64 (0.5 mm Pitch)
5.0 mm x 5.0 mm

BGA64 (0.8 mm Pitch)
7.0 mm x 7.0 mm

BGA64 (0.5 mm Pitch)
5.0 mm x 5.0 mm

+¢: Dry-packed / BRiEAR S &
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Bluetooth® ICs / Bluetooth® IC

(Bluetooth® low energy ICs for Consumer) / (R4 H Bluetooth® low energy IC)

Host-IF Other Interfaces Other functions
UART I12C/SPI/GPIO ADC/PWM/DC-DC
Bluetooth NFC Operating Supply
Part Number Profiles CPU Features temperature Package
Core Spec. Tag cC) Voltage (V)
- Receiver sensitivity —92 dBm
TC35667FTG-005 ¢ - Transmit power 0 dBm —40 to +85
Ver.4.0 - Current consumption in TX/RX (peak) QFN40
low ehér 5.9 mA (3.3V, =4 dBm TX power)/ (0.5 mm Pitch)
v 5.7 mA 6.0 mm x 6.0 mm
TC35670FTG-005 ¢ v + Current consumption in deep sleep —30to +85
mode 0.05 pA
QFN40
TC35667FTG-006 ¢ —40 to +85 (0.5 mm Pitch)
ARM® 6.0 mm x 6.0 mm
ARM7TDMI-S™ | . Receiver sensitivity —92 dBm
- Transmit power 0 dBm QFN40
TC35670FTG-006 ¢ 4 - Current consumption in TX/RX (peak) —30to +85 (0.5 mm Pitch)
Ver.4.1 5.9 mA (3.3 V, —4 dBm TX power)/ 6.0 mm x 6.0 mm
low energy 5.7 mA o QFN40
TC35676FSG-001 ¥ + Current consumption in deep sleep (0.4 mm Pitch)
mode 0.05 nA 5.0 mm x 5.0 mm
- Scatternet —40to +85
HCI, GATT, 181036 BGA52
TC35675XBG-001  +¢ SMP v : : (0.5 mm Pitch)
4.5 mmx 4.5 mm
QFN40
TC35678FSG-002 +# * (0.4 mm Pitch)
5.0 mm x 5.0 mm
- Receiver sensitivity —93.5 dBm QFN60
TC35678FXG-002 <% * - Transmit power 0 dBm (0.4 mm Pitch)
+ Current consumption in TX/RX (peak) 7.0mm x 7.0 mm
3.3 mA (3.0V, 0 dBm TX power)/
Ver.4.2 3.3mA
TC35679FSG-002 ¥ * |, energy Cortex®-M0 + Current consumption in deep sleep —4010 +85
mode 0.05 pA
- Scatternet QFN40
TC3567CFSG-001 ¢ ** - LE Data Length Extension (0.4 mm Pitch)
+ LE Secure Connections 5.0 mm x 5.0 mm
TC3567DFSG-001 ¢ **

v¢: Dry-packed / BA/EAR @&

- FeliCa is a registered trademark of Sony Corporation.

-+ The Tag section of this product uses the FeliCa Lite-S technology licensed from Sony Corporation.

- ARM is a registered trademark of ARM Limited (or its subsidiaries) in the EU and/or elsewhere.

ARM?7 is a trademark of ARM Limited (or its subsidiaries) in the EU and/or elsewhere.

- FeliCald v = — XK DEFEIETY,

- AEGZO Tag S, V= —HKXEH O FeliCa Lite-SHM S 1 £ RICEITVWTHBEI N TVWET,

+ ARM (2. ARM Limited (%715 Z DF &%) DEUF /213 Z DMOEICH 2 BEFHFETT,

ARM7 (&, ARM Limited (£7:13 ZDF54t) DEU 23 ZDMBOEICH T 2BEIRT T,

190

Downloaded from AFfOW.com.

*: New product / #1#
**: Under development / B



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

(Bluetooth® Classic / Bluetooth® Classic_low energy dual / Bluetooth® low energy ICs for Automotive) /

(E#{H Bluetooth® Classic / Bluetooth® Classic_low energy dual / Bluetooth® low energy IC)

Part Number

Bluetooth
Core Spec.

Profiles

Features

Operating
temperature

(o)

Supply Voltage
V)

Package

TC35661IDBG-203 +r

TC356611DBG-007 ¥

TC35661IDBG-008 ¢

Ver.4.2
Classic

SPP

TC35661IDBG-009 ¢ **

TC35661IDBG-503 ¢ **

Ver.4.2
Classic/low energy dual

HCI

- Receiver sensitivity —90 dBm
- Transmit power 2 dBm
- Current consumption in TX/RX (peak)

63 mA

+ Current consumption in deep sleep

mode 30 pA

- Receiver sensitivity —90 dBm
+ Transmit power 2 dBm
+ Current consumption in TX/RX (peak)

63 mA

- Current consumption in deep sleep

mode 30 pA

+ Wide band Speech

- Receiver sensitivity —91 dBm
- Transmit power 2 dBm
+ Current consumption in TX/RX (peak)

63 mA

- Current consumption in deep sleep

mode 30 pA

- Wide band Speech

SPP, GATT, SMP

+ Receiver sensitivity —91 dBm
- Transmit power 2 dBm
- Current consumption in TX/RX (peak)

63 mA

+ Current consumption in deep sleep

mode 30 pA

TC35668IXBG AS

Ver.4.0
Classic

HFP, A2DP,
AVRCP, PBAP,
SPP

- Receiver sensitivity —93 dBm
+ Transmit power 1 dBm
+ Current consumption in TX/RX (peak)

174 mA

- On-chip DSP
- Wide band Speech

TC35667IFTG-005 ¥

Ver.4.0
low energy

TC35667IFTG-006 ¢ **

Ver.4.1
low energy

TC35679IFTG-002 ¢ **

Ver.4.2
low energy

HCI, GATT, SMP

- Receiver sensitivity —92 dBm
- Transmit power 0 dBm
+ Current consumption in TX/RX (peak)

5.9 mA (3.3 V, —4 dBm TX power)/
5.7 mA

- Current consumption in deep sleep

mode 0.05 pA

- Receiver sensitivity —92 dBm
+ Transmit power 0 dBm
- Current consumption in TX/RX (peak)

5.9 mA (3.3V, =4 dBm TX power)/
5.7 mA

+ Current consumption in deep sleep

mode 0.05 pA

- Scatternet

—40 to +85

2.7t03.6

BGA64 (0.8 mm Pitch)
7.0 mm x 7.0 mm

3.0t03.6

BGA97 (0.5 mm Pitch)
6.0 mm x 6.0 mm

- Receiver sensitivity —93.5 dBm
+ Transmit power 0 dBm
+ Current consumption in TX/RX (peak)

3.3 mA (3.0V, 0 dBm TX power)/
3.3mA

+ Current consumption in deep sleep

mode 0.05 uA

- Scatternet
- LE Data Length Extension
- LE Secure Connections

—40 to +105

1.8t03.6

QFN40 (0.5 mm Pitch)
6.0 mm x 6.0 mm

st Dry-packed / B4R 2 &
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TV and Audio ICs /| FLE/#—F«1#H

TV Tuning & Channel Decoder ICs /| TVF 2 —F/{mXEHRAIC
(Channel Decoder ICs) / ({zx*183RFIC)

Part Number Package Use Features Supply Voltage (V)
Digital BS broadcasting, digital CS broadcasting (ISDB-S),
8PSK, QPSK demodulation, error correction
8PSK d dulat ity ; - ’ 3.0t0 3.6
TC90532XBG ke FBGA177 OFDM de(;nn?ogu?act)t;r Digital terrestrial broadcasting (ISDB-T), 11 tg 1.3

OFDM demodulation, error correction,
A/D converter, memory

Digital BS broadcasting, digital CS broadcasting (ISDB-S),

8PSK demodulator 8PSK, QPSK demodulation, error correction, 3.0t03.6
TC90522XBG Pi¢ FBGA177 OFDM demodulator Digital terrestrial broadcasting (ISDB-T), l-l to 1'3
(Two channels each) OFDM demodulation, error correction, : '

A/D converter, memory

Digital terrestrial broadcasting (ISDB-T),
TC90527AFG Pig LQFP48 OFDM demodulator OFDM demodulation, error correction,

3.0t03.6
A/D converter, memory 11013

s¢: Dry-packed / B4R &

Audio ICs | #—F« FHIC
(Power Amp ICs) / (/X7 —7>7IC)

Intended Use Output Power (Pout)
Part ) - Supply Voltage
b Package Car | Engine Recom- | —40|Ri=80 Features PRy g
Number mended _ _ V)
Stereos | Sound Vee THD =10% | THD = 10%
MOS ampljfier for 1 SEPP channel, Standby function,
TB2909FNG HTSSOP16 o 12V 2Wx1 Mute function, Maximum power: 5W x 1 ch, 61016

Output short detection, Thermal detection,
Speaker open detection, Overvoltage detection

MOS amplifier for 4 BTL channels, Standby function,
Mute function, Maximum power: 49 W x 4 ch, 61018 (RL=4 Q)
TB2931HQ SPP25 e} 13.2V | 24Wx 4 RL = 2 Q operation guaranteed, 610 16 (RL - 20)

Output DC offset detection, Output short detection,
+B overvoltage detection, Half short detection

MOS amplifier for 4 BTL channels, Standby function,
Mute function, Maximum power: 49 W x 4 ch,
TB2938HQ SPP25 o 13.2V | 24W x4 Output DC offset detection, Output short detection, 61018
+B overvoltage detection, Half short detection,
Speaker burning prevention

MOS amplifier for 4 BTL channels, Standby function,
TB2959HQ SPP25 e} 13.2V | 23Wx 4 Mute function, Maximum power: 47 W x 4 ch, AUX amp, 6to 18
+B overvoltage detection, Speaker burning prevention

MOS amplifier for 4 BTL channels, Standby function,
Mute function, Maximum power: 49 W x 4 ch,

RL = 2 Q operation guaranteed, 6t018 (RL=4Q)
TB2941HQ SPP25 ° 132V | 24wWx4 High-side-switch, Output DC offset detection, 6t016 (RL=2Q)
6 V operations (Engine idling reduction capability),
Proof against from GSM

MOS amplifier for 4 BTL channels,
Command-controlled standby and mute mode,
Hardware-standby mode, Maximum power: 49 W x 4 ch,

12C-bus controlled self-diagnosis, 6t018 (RL=4Q)
TB2952AHQ SPP25 © 132V | 24Wx4 RL = 2 Q operation guaranteed, 6t016 (RL=2Q)
Selectable voltage gain (26/12 dB),
6V operations (Engine idling reduction capability),
Proof against from GSM
192
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Audio ICs | #—7 1 FHIC
(Power Amp ICs) / (/X7 =7 >7IC)
Intended Use Output Power (Pout)

Part - Supply Voltage
Package Car | Engine Recom- |p —4q|Ri=80 Features upply 9
Number mended ~ ~ V)
Stereos| Sound Vee THD = 10% | THD = 10%

MOS amplifier for 4 BTL channels,
Command-controlled standby, and mute mode,
Hardware-standby mode, Maximum power: 49 W x 4 ch,
Class-KB efficiency,
TB2975HQ SPP25 o 132V | 24W x4 12C-bus controlled self-diagnosis, Cross-wiring detection,
RL = 2 Q operation guaranteed,
Selectable voltage gain (26/16 dB),
6V operations (Engine idling reduction capability),
Proof against from GSM
MOS amplifier for 4 BTL channels, Standby function,
Mute function,
Maximum power: 49 W x 4 ch, Class-KB efficiency,
Rt = 2 Q operation guaranteed, 6t018 (RL=4Q)
TB2925HQ SPP25 o 132V | 24Wx4 Output DC offset detection, Output short detection, 6t016 (RL=2Q)
+B overvoltage detection, Cross-wiring detection,
6 V operations (Engine idling reduction capability),
Proof against from GSM
MOS amplifier for 4 BTL channels, Standby function,
Mute function,
Maximum power: 49 W x 4 ch, RL = 2 Q operation
guaranteed, High quality sound, 61018 (RL=4 Q)
TB2996HQ SPP25 © 1382V | 24Wx4 Output DC offset detection, Output short detection, 6t016 (RL=2Q)
+B overvoltage detection,
6V operations (Engine idling reduction capability),
Proof against from GSM
MOS amplifier for 4 BTL channels, Standby function,
Mute function, Maximum power: 45 W x 4 ch,
Output DC offset detection, Output short detection, _
TCBO01HQ SPP25 o 132V | 22Wx 4 +B overvoltage detection, 6t018 (RL=4Q)
6 V operations (Engine idling reduction capability),
Proof against from GSM
MOS amplifier for 4 BTL channels, Standby function,
Mute function, Maximum power: 49 W x 4 ch,
RL = 2 Q operation guaranteed,
TCB501HQ SPP25 o 13.2V 24 W High-side-switch (include of back flow preventing circuit),
Fulltime Output DC offset detection,
6 V operations (Engine idling reduction capability),
Proof against from GSM
MOS amplifier for 4 BTL channels, Standby function,
Mute function, Maximum power: 49 W x 4 ch,
Rt = 2 Q operation guaranteed, 6t018 (RL=4Q)
TCB502HQ SPP25 o 132v 24w Full time Output DC offset detection, 61016 (RL=2Q)
6 V operations (Engine idling reduction capability),
Proof against from GSM

61018 (RL=4 Q)
61016 (RL=2 Q)

61018 (RL=40Q)
61016 (RL=2 Q)

(Compact Disc Player IC) / (A>/¥% hF 4 22 7L —vHIC)

Supply Voltage
V)

Part Number Package Classification Features

Sync separation, EFM demodulation, error detection/correction, error-corrected

output, microcontroller interface, search control, digital equalizer, text data decoding,
TC94B16FG Pie LQFP80 Single-chip processor | variable-speed playback, 3.3/1.5
x8 oversampling digital filter, multi-bit D/A converter, head amp
On-chip 3.3-to-1.5-V regulator, x4 playback mode for CD-DA/R

v¢: Dry-packed / BA/EHR & &

(CD/MP3 Player ICs) / (CDMP3 7L —+FIC)

Supply Voltage

Part Number Package Classification Features )

CD-DA/R/IRW: x2 playback, low power consumption, 1-Mbit SRAM (128 Kwords x 8
: . bits), standby mode,

TCY4A92FG * LQFP8O Single-chip processor Supports various compressed audio formats: MP3, WMA, AAC 3.3/1.5

RF amp, CD digital servo, 8fs digital filter, Multi-bit D/A converter

CD-DA/R/IRW: x2 playback, low power consumption, 1-Mbit SRAM (128 Kwords x 8
bits), standby mode,

TC94A93MFG % LQFP80 Single-chip processor | Supports various compressed audio formats: MP3, WMA, AAC 3.3/1.5
RF amp, CD digital servo, 8fs digital filter
Multi-bit D/A converter, shock-proof feature

s¢: Dry-packed / BA:E4R @&
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Application Processors /| 77

TZ1000 Series / TZ1000 ) —X

o

Vor—ary7otyy

c
2
4] = —_
3|2 c S
> 2|0 ©
c ‘E = () —
2108 5 0
c | O c ) I
- QL > | S —_ (0]
Package N ) 8 < 5 <
. T - ° =
Part Number (packagl_a size) s 2|2 < = Jé g
(ball pitch) Nt ~ o uw| g g S = Lo}
3 om - [0} = [ T zZ Q Q
S| g | o %) £ £
c Q Q o o = n e =
Slglc|8le|llelal® 5| = S gl lolo e
S 225§ &8 5|z 5/z|5/ % 5= 2 | E|8|a|8 o
Elsicie|g|g|8g|g|gfcle |88 g2 %
2258858228 sol8segz 238338z
o = 3| 3 > o N N ]
C|l0|n|z|<|0|=|a|a|d|lo|s |5 a|l<|E|ln|la|& 2|3 ]Jd|5]|0
PLFBGA153 @@ @
TZ1011MBG | (8.50 mm x 9.80 mm) ® ©®& e 40| @ 24 | 2 2 - 3
(0.5 mm) [32]| [3] | [3] =) (4]
w 5 ]
PVFBGA110 < > 8| o
TZ1021MBG | (6.70 mm x 4.00 mm) | = e e e e 32| 3 3 L S ’;
(0.4 mm) 3 o 2 8| &
5 | 48 | 288 1 [ ] 8 o 1 — 4 2 1 4 3 (= «
PLFBGA153 (8] e ot
TZ1031MBG |[(8.50 mm x 9.80 mm)| = ® o — 40| @ o L s
(0.5 mm) & @@ S @ 35| F
24 | 2 | 2 3 3
PLFBGA136 321 3 | @3 N [4]
TZ1041MBG | (6.70 mm x 8.00 mm) — | — | — 41| @
(0.5 mm)
Note (1): NOR Flash is connected internally via SPI. / Nor Flash & SPI#%H T R &f T,
(2): Number inside the bracket means the channel counts of internal MCU. / [ JADEFIZABDOMCU D F + X IVEEEDH =8 TT,
TZ1200 Series / T21200V)—X
S
5 S5
S [} ] —~
9] S| @ O
5 = o ISl ~
o <
Package ~ I § s 5| B S
Part Number | (package size) g @ - = -g 8 =z
ball pitch N Slm|oO @ @) S| o 5 o
( pitch) b1y S|lol o L,f 3 z| e [} =3
e <| al| o = o3 = IS
| ~| ~| Q| 0| 2|2 IS %2 E | = = | = ()
S|loml=|=s|lelEIE|_|8 5| ~ S g | =-lolo = | =
gzl slo|o|o|a|lSlg 5= 23 =|E|I® Aala Q| 2
T|IZjlo|8| g0 ln|L|s|=|lo |8 ||k |T|<|< =
S| S| Elflelele|lslol=|E Cls|S8|s|=|5|2|= S| ©
22 g 2g2lclcic|slz|oleS|eslElzls|2/829]98l8
2 2 = | = S)
G|6|6|e|d|RIS|S|5S/8|0|2|3|5|E|8|6/a 8/2/9/3/8/3/4]6
'R
—~ @
|8 g1 R
PUFBGA210 5% 3 g
TZ1201XBG (8.0 mm x 8.0 mm) 5 al22] 2 1/ ® & @& & @ 120 2 4 16| 1 1 4 8 2 1|16 | 4 1 o | 4| &
(0.4 mm) o | 35 o |I|
Z08 8] |e
z >

- ARM and Cortex are trademarks or registered trademarks of ARM Limited in the EU and other countries.

- eMMC™ is a registered trademark of the MultiMediaCard Association (MMCA).

- Bluetooth is a registered trademark owned by Bluetooth SIG, Inc. and any use of such mark by Toshiba is under license.

- MIPI is a licensed trademark of MIPI Alliance, Inc. in the U.S. and other jurisdictions.
- ApP Lite is a trademark of Toshiba Corporation.
- All other trademarks and trade names are properties of their respective owners.

- ARM. & & U Cortex |3 ARM Limited DEU & & U2 DMDE(ICH 13 2F1ES L < RBHEEIET T,
- e-MMC I3, JEDEC Solid State Technology Association DEZ T ¢,

- Bluetooth £, Bluetooth SIG, Inc. DEHFEZTHY) ., RZE T o XK DEFEALTVET,
- MIPLIE, KE S L U7 DOEEXIEIC$H (175 MIPI Alliance, Inc. D51 &> XAEIETT,
- ApP Lite I3, HASHEZOBWIETT,
C ZOBAXPICEHIN TV ISHBS JCRRBE, TATNSHEIEIEE B EFEEE L TERL TV 3EE B 7,
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TZ2000 Series / TZ2000 ) —X

)
(8]
8
ol —~
£ 2
Package 2 c g
Part Number | (pack i < Q £ 2 2
package size) —~| o g =
(ball bitch) T sl s3] < g < 5
288|222 2| « - > F S
clgig sg|g|g| o2 o 2| 5 5
SIo|lg|2|E ElX 2o @ = S|t 8 wl| <
ols|c|Gle|RW | & O|= £ 3 8§ o =| o
Q€0 || £ |0 o 5] [a] - Sl O - o | .E
L | s|8lo|g|s|gl &| 0 = < |2 o= e = 5| B
228329820 88%¢eEzZ28325E23 358
£ o) o
Slolo|2 3N a|ad 8923|3286 /6/2|8 0o alc|laed GE|8 o
7}
2
PLFBGA280 - 8 o
TZ2002XBG | (15 mm x 15 mm) 5 15 |2u|8 - a
i © o= | S 2
(0.8 mm pitch) > 5|23 8 28
® TE | oT |3 22
2001|1616 | — | X | —| 52 @5 2|4|52|2|2|5|4|2|64 @91 —|1—lg9
a) 58| x=|2 (!
o & < ® g FSN o
PLFBGA280 S o o 2T, % S\
TZ2003XBG | (15mmx15mm) | § 2 s 1ZN8 °
(0.8 mm pitch) = =) Y}
(2]
2 =
@
x
Q -
= %)
s} = 2
TZ2100XBG O | 300 1218 b —
g 28| |© g 4
. ERE
< 1 B3 8 cn§ 53| O o
PLFBGA310 MB & _ § S| ow I 28
TZ2101XBG (16 mm x 16 mm) +132(32128| x| B -5,% * I o144 2|12 |7|6|4|3|128/ @]9 |1 [ J [ N J 92
(0.8 mm pitch) 32 Q|58 xL |3 'Y
KB 51V g8958 | "o
600 PlElS 8¢ | m © ©
ala -E :{N g ==
8182
TZ2102XBG 3|I° | O —
< =
Note(1): Extended temperature range / ;B #i5kd
- ARM and Cortex are trademarks or registered trademarks of ARM Limited in the EU and other countries.
- ApP Lite is a trademark of Toshiba Corporation.
- All other trademarks and trade names are properties of their respective owners.
- ARM. # & U Cortex i& ARM Limited DEU £ U Z DMOEICE I 2712 L < EBHEEIETT .
+ ApP Lite 3. HASHIZOMWIETT,
C ZOBAXPRICEH SN TV ISHEBS LCRGRZE, TAENAEHEIEIRERBEFEHREE L TERLTVW3SBE B ET,
TZA300 Series /| TZA300>1) —X
Package ' Video Input |Video Output s
Part Number ; Video I/O Interface Featur Application ly Volt: V
(package size) / Port Port calure pplications | Supply Voltage (V)
. - Up to 1080p @ 60 fps @
PEBGA448 LY?M\?/%(ZaBriI:&l o - Video Dynamic Range Enhancing | Surveillance Core. PLL: 1.2
TZA300XBG |(19mmx19mm)| (24 bit 1 2  Ultra-low latency processing camera system | pop3E1 525
(0.8 mm pitch ) YUV 422 (16 bit) (100 pixel clock cycles or less) Surveillance 1/0: 1.8/3.3

YUV 422 (8 bit) @

+ 3D Noise Reduction
+ Control Interface: I2C BUS

monitor system

Note(1): YC multiplex for only 480p/576p

(2): Special license file is required for performing dynamic range enhancer processing of input videos other than VGA, 480p and 576p. For more Information kindly contact the

sales division. / VGA. 480P R U'576P LIS D AFBMRICE § 2 SERLICIIASRIL 1 > X7 7 A WD LET T,
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Interface Bridges /| 1 271 —A7TUv o
MPD: Mobile Peripheral Devices

Package Functions
Part Number (Package Size) - Feature/Supported Resolution Applications Supply Voltage (V)
(Ball Pitch) Rx (input) Tx (output)
HDMI® to MIPI® CSI-2 Camera Smart TV, ®
P-TFBGAG4 Serial Interface Bridge smart monitor, ég EMIIDP'\I/“é)():ore)
TC358743XBG ¢ | (6 mm x 6 mm) HDMI® 1.4 MIPI® CSI-2 1.01 HDMI® Video format: Up to FHD smart set-top box, 181033 (/0)
(0.65 mm) (1920 x 1080, 60 fps, 24 bpp (bits Digital Media Adapter 2'5 (APLL)
per pixel) (DMA) :
HDMI® to MIPI® CSI-2 Camera
P-VFBGA80 Serial Interface Bridge Smart TV, 1.2 (MIPI®/Core/PLL)
TC358749XBG ¢ | (7mmx 7 mm) HDMI® 1.4b MIPI® CSI-2 1.01 Video de-interlacing, Video scaling | smart monitor, 3.3 (HDMI®)
(0.65 mm) HDMI® Video format: Up to FHD smart set-top box, DMA| 1.8 to 3.3 (I/O)
(1920 x 1080, 60 fps, 24 bpp)
HDMI® to MIPI® CSI-2 Camera 1.2 MIPI®
P-VFBGABO ® ® Serial Interface Bridge Smart set top box, 1.1 CORE/PLL
TC358840XBG ¢ | (7mmx 7 mm) HDMI® 1.4b MIPI® CSI-2 1.01 HDMI® Video format: Up to 4K Ultra smart TV, 3.3 (HDMI®)
(0.65 mm) 2P smart monitor, DMA .
HD (3840 x 2160, 30 fps, 24 bpp) 1.8 to 3.3 (1/0)
Tablet,
digital still camera
HDMI® to MIPI® DS| Display Serial | (PSC). LCD displays,
P-VFBGAS0 Interface Bridge bond r’; OLJmted isplay | 12 (MIPI®ICORE/PLL)
TC358779XBG ¢ | (7mmx 7 mm) HDMI® 1.4b MIPI® DSI 1.1 Video de-interlacing, Video scaling (HMD) Play |33 (HDMI®)
(0.65 mm) HDMI® Video format: Up to FHD game éccessory 1.810 3.3 (1/0)
(1920 x 1080, 60 fps, 24 bpp) other integrated display
panel application with
MIPI® DSl interface
P-VEBGASO HDMI® to MIPI® DSI Display Serial | HMD, mobile devices, |1.2 MIPI®
Interface Bridge gaming accessories, 1.1 CORE/PLL
® ®
TC358870XBG  »¢ ggrggnérzlgnm) HDMI® 1.4b MIPI® DSI 1.1 HDMI® Video format: Up to 4K Ultra | wearable computers 3.3 (HDMI®)
: HD (3840 x 2160, 30 fps, 24 bpp) display 1.810 3.3 (1/0)
P-VFBGA72 MIPI® CSI-2 to Parallel Camera
TC358746AXBG v« | (4.5 mm x 4.5 mm) Interface Bridg%
(0.40 mm) (1) MIPI® CSI-2 1.01 | (1) Parallel Parallel to MIPI® CSI-2 Camera Smartphone, tablet, 1.2 (MIPI®/Core)
(2) Parallel @) MIPIeCsl2 1,01 | Interface Bridge VOIP phone, 1.8t0 3.3 (1/0)
P-VFBGA80 : Up to 100 MHz PCLK frequency industrial device : '
TC358748XBG 8 r6n5m X 7)mm) for Output mode, and 166 MHz for
.60 mm Input mode.
P-VEBGAGA MIPI1® DSI to MIPI® DPI/DBI Display | Tablet, smartphone,
TC358762XBG | (5 mm x 5 mm) (1) MIPI® DSI 1.01 | (1) MIPI® DPI 2.0 Interface Bridge smart watch, HMD, 1.2 (MIPI®/Core)
(0.50 mm) (2) MIPI® DSI 1.01 | (2) MIPI® DBI-2 2.0 Up to WXGA (1366 x 768, 60 fps, portable navigation 1.8t0 3.3 (I/0)
’ 24 bpp) device (PND)
P-VEBGA72 MIPI® DPI/DBI to MIPI® DSI Display | Smartphone, DSC,
1) MIPI® DPI 2. 1) MIPI® DSI 1.01 Interface Bridge igital video camera 1.2 (MIPI®/Core
TC358763XBG ¢ | (4.5 mm x 4.5 mm) 1) ° 20 @ °DSI 1.0 f id digital vid 2 ( ®/Core)
(040mm) (2) MIPI® DBI-2 2.0 | (2) MIPI® DS 1.01 Up to XGA (1024 x 768, 60 fps, 24 | (DVC), smart watch, | 1.8 to 3.3 (I/O)
: bpp) HMD, PND
P-TFBGA49 MIPI® DSI to LVDS Display Interface Tablet 1.2 (MIPI®/Core)
TC358764XBG 7| (5mmx5mm) MIPI® DSI 1.01 LvDS Bridge (single link) Ultrabook™ 3.3 (LVDS)
(0.65 mm) Up to WXGA (1366 x 768, 24 bpp) 1.8t0 3.3 (1/0)
P-TFBGA64 MIPI® DSI to LVDS Display Interface Tablet 1.2 (MIPI®/Core)
6 mm x 6 mm MIPI® DSI 1.01 LVDS Bridge (dual lin ‘ 3.3 (LVDS
TC358765XBG ¢ © idge (dual link Ultrabook™
(0.65 mm) Up to UXGA (1600 x 1200, 24 bpp) 1.8t0 3.3 (1/0)
MIPI® DSI to DisplayPort® Display
. Interface Bridge
(1) VESA DisplayPort™ - ® i
P-VFBGA120 (1) MIPI® DSI 1.01 1.1a N DPLI0 DisplayPort® Display | @ et 1.2 (MIPI®/Core)
6 mm x 6 mm 2) MIPI® DPI 2. 2) VESA DisplayPort . ! 1.2 & 1.8 (DisplayPor
TC358766XBG ¢ © 0 ispl ™ s 9e e . isplayPort®
(0.50 mm) (3) MIPI® DSI 1.01 11a MIPI® DSI to MIPI® DPI Display Ultrabook 18 (1/0)
' ' ® MIPI® DPI 2.0 Interface Bridge ’
: Up to WUXGA (1920 x 1200, 60 fps,
24 bpp)
MIPI® DSl to DisplayPort® Display
1) VESA DisplayPort™ | Interface Bridge
P-VFBGA81 ( : . Tablet 1.2 (MIPI®/Core)
(1) MIPI® DSI 1.01 l.1a MIPI® DPI to DisplayPort® Display ’ .
TC358767AXBG ¢ Eg lrsnomnfmS) mm) (2) MIPI® DPI 2.0 (2) VESA DisplayPort™ | Interface Bridge Ultrabook™ ié ‘(gl‘/é)s (DisplayPort®)
' 1.1a Up to WUXGA (1920 x 1200, 60 fps, :
24 bpp)
P-VFBGA72
TC358768AXBG ¢ | (4.5 mm x 4.5 mm)
(0.40 mm) RGB to MIPI® DSI Display Interface
Bridge Smartphone, tablet, 1.2 (MIPI®/Core)
®
RGB MIPI® DSI 1.02 Up to WUXGA (1920 x 1200, 60 fps, | Ultrabook™ 1:8103.3 (I/0)
P-VFBGA80 24-bit/pixel)
TC358778XBG ¢ | (7mmx 7 mm)
(0.65 mm)
P-VFBGA100
TC358770AXBG ¢ | (5 mmx5mm) MIPI® DSI to DisplayPort® Display ®
(0.40 mm) MIPI® DSI 1.02 VESA DisplayPort™ Interface Bridge Tablet, ig ‘(&Mllpgl (ggggtlea)\yPort@)
P-VFBGAS0 ) l.1a Up to (QSXGA 2560 x 2048, 60 fps, | Ultrabook™ 18 (I/d)
TC358777XBG 7| (7mmx 7 mm) 24 bit per pixel) :
(0.65 mm)

i Dry-packed / BA/EHR G &
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MPD: Mobile Peripheral Devices

Package Functions
Part Number (Package Size) - Feature/Supported Resolution Applications Supply Voltage (V)
(Ball Pitch) Rx (input) Tx (output)
MIPI® DSI to LVDS Display Interface
P-VFBGA49 Bridge with Back Light Control Tablet, 1.2 (MIPI®/Core)
TC358771XBG ¢ | (5mmx5mm) MIPI® DSI 1.01 LVDS (single link) Ultrabook™ 1.8 (LVDS)
(0.65 mm) Up to UXGA (1600 x 1200, 60 fps, 1.8t0 3.3 (I/O)
24 bpp)
MIPI® DSI to LVDS Display Interface
P-VFBGA 64 Bridge with Back Light Control (dual Tablet 1.2 (MIPI®/Core)
TC358772XBG ¢ | (6 mmx 6 mm) MIPI® DSI 1.01 LVDS link) Ulrabook™ 1.8 (LVDS)
(0.65 mm) Up to WUXGA (1920 x 1200, 60 fps, 1.8t0 3.3 (I/0)
24 bpp)
MIPI® DSI to LVDS Display Interface
TC358774XBG 4« FS_\r/nFnE %Argm) MIPI® DSI 1.01 LVDS Bridge (single link) Tablet, s %Egme)
' Up to UXGA (1600 x 1200, 60 fps, | Ultrabook™ ’
(0.65 mm) 1.8t0 3.3 (1/0)
24 bpp)
g MIPI® DSI to LVDS Display Interface ®,
TC358775XBG v (F;s\r/nFrE i%er?lm) MIPI® DSI 1.01 LVDS Bridge (dual link) Tablet, 5 Eﬁ”\}g'sfc‘”e)
: Up to WUXGA (1920 x 1200, 60 fps, | Ultrabook™ :
(0.65 mm) 1.8t0 3.3 (1/0)
24 bpp)
4K2K VESA’s Embedded Display 1.2 (MIPI®)
P-VFBGAG5 VESA Embedded Port (eDP™) to MIPI® DSI Display | Phablet, tablet, 1.1 (Core, MIPI®
TC358860XBG 7| (5mmx5mm) DisplayPort (eDP™) | MIPI® DSI 1.02 Serial Interface Bridge portable game and PC, | D-PHY, eDP-PHY)
(0.5 mm) verl.4 Up to 4K Ultra HD (4096 x 2048, 60 | HMD 1.8 (eDP™-PHY)
fps, 3840 x 2160@, 24 bpp) 1.8 or 3.3 (1/0, HPD)
s¢: Dry-packed / B4R 25
I/O Expander
Package . - .
Part Number (Pin Pitch) Functions Applications Functions and Features Supply Voltage (V)
Up to 24 GPIO ports. GPIO ports can be used for key matrix
(up to 96 keys) or PWM/timer (up to 3 channels).
P-TFBGA36 Chattering reduction, internal clock oscillator, internal
TC35894XBG w (0.5 mm) pull-up/pull-down resistors 162103.60
Up to 26-port direct key functionality (when GPIOs are not
used).
1/0 expander 1/0 port expansion ) -
Up to 24 GPIO ports. GPIO ports can be used for key matrix
(up to 96 keys) or PWM/timer (up to 3 channels).
P-LQFP44 Chattering reduction, internal clock oscillator, internal
TC35894FG B (0.8 mm) pull-up/pull-down resistors 1.62103.60
Up to 26-port direct key functionality (when GPIOs are not
used)

+¢: Dry-packed / BA:E4R‘E

o
AR

+ MIPI: MIPI is a trademark of MIPI Alliance, Inc.
- HDMI: HDMI, the HDMI logo and High-Definition Multimedia Interface are trademarks or registered trademarks of HDMI Licensing LLC in the United States and/or other countries.
- DisplayPort, eDP: VESA, DisplayPort and eDP are trademarks, service marks, registered trademarks, and/or registered service marks owned by VESA.

- Ultrabook: Ultrabook is a trademark of Intel Corporation in the U.S. and/or other countries
- MIPI: MIPI i3 MIPI Alliance, Inc. DESZEIZT Y,
- HDMI: HDMI. HDMI B 3. High-Definition Multimedia Interface I, KE& LU ZDMOE%(ZH TS, HDMIZ 1 22 > T Om@EIRS - 3 BEEIETT,
- DisplayPort, eDP:VESA. Displayport. eDP i3 VESA (Video Electronics Standards Association) DEZ % 7= I3 B$EIZ T T,
- Ultrabook:Ultrabook 3. 7 X ) h&RE S L U/ % 7213 Z DDOEZ $H 1F 3 Intel Corporation DEHET T .
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Other Product ICs / FND %35
Shock Sensor ICs / &3y 7t€>HIC

Window- Supol
Output Source | Output Sink Comparator Curprzr)l/t Supply
Part Number Package Device Type Current Current Detection R \oltage Remarks
: : (Ta=25C)
Min (uA) Min (uA) Voltage Levels V)
Max (mA)
Typ. (V)
80 500 5.0 1 channel,
TB6082FNG VSOP10 (Slgxcrfofggi%;?rgpam ) (OP-AMP2) (OP-AMP2) — (Vec =255V, | 2.3t0 5.5 | Built-in amplifier for notch filter,
ge amp (@ Vec - 0.3V) (@0.3V) Vref = 1.0 V) low-noise
80 500 5.0 1 channel,
TB6082FTG QFN16 ﬁ’gxcﬁofggi%;ﬂpam ) (OP-AMP2) (OP-AMP2) - (Vec =25V, | 2.3105.5 | Built-in amplifier for notch filter,
9e amp (@ Vee - 0.3V) (@0.3V) Vref = 1.0V) low-noise
100 100 p 4.0 1 channel
Shock sensor amp 2.05 (High) = e Lo )
TB6086FTG QFN16 p i (OP-AMP) (OP-AMP) (Vcc =3.3V, | 3.0to0 5.5 | Built-in amplifier for notch filter,
(Sensor signal Amplifier) |5y “0.3v) (@ 0.3V) 125 (Low)  lyref=1.65V) Window Comparator
80 80 4.5 1 channel,
TC93A33FTG QFN16 ﬁgxcﬁofggi%gj‘";”am ) (OP-AMP2) (OP-AMP2) - (Vec=1.8V, | 1.6 to 2.3 | Built-in amplifier for notch filter,
ge amp (@ Vee - 0.3V) (@0.3V) EN=H) low-noise
High-Frequency Modulator ICs / SREEER IC
Operating Current
. Frequency Amplitude Consumption Supply
Part Number Package Device Type (MH2) (MApp) (Voo = 5.0V, Ta = 25°C) Voltage Remarks
V)
Max (mA)
TC93A14AFUG SSOP6 g‘f’g;gg;‘ggﬁy@gﬁ)‘“a‘°r 250 to 450 2510 80 215 451055 | Spread spectrum type
Interface ICs for Hot Water Dispensers / #§&#FH1 271 —XIC
Part Number Package Features Applications Suppl)(/\XoItage
T6B70BFG SOP16 g:rzgtre;tgerceiver, carrier identification, carrier pseudo-sine wave | oo munication for hot water dispensers 45t055
Carrier receiver, carrier identification, carrier pseudo-sine wave
T6B70BFNG SSOP16 generator Communication for hot water dispensers 45t05.5
Smaller package version of T6B70BFG
198
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SEMICONDUCTOR GENERAL CATALOG
FEFRmISE

RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA".
Hardware, software and systems described in this document are collectively referred to as “Product”.

» TOSHIBA reserves the right to make changes to the information in this document and related
Product without notice.

» This document and any information herein may not be reproduced without prior written permission
from TOSHIBA. Even with TOSHIBA's written permission, reproduction is permissible only if
reproduction is without alteration/omission.

» Though TOSHIBA works continually to improve Product's quality and reliability, Product can
malfunction or fail. Customers are responsible for complying with safety standards and for providing
adequate designs and safeguards for their hardware, software and systems which minimize risk
and avoid situations in which a malfunction or failure of Product could cause loss of human life,
bodily injury or damage to property, including data loss or corruption. Before customers use the
Product, create designs including the Product, or incorporate the Product into their own
applications, customers must also refer to and comply with (a) the latest versions of all relevant
TOSHIBA information, including without limitation, this document, the specifications, the data
sheets and application notes for Product and the precautions and conditions set forth in the
"TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with
which the Product will be used with or for. Customers are solely responsible for all aspects of their
own product design or applications, including but not limited to (a) determining the appropriateness
of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs,
algorithms, sample application circuits, or any other referenced documents; and (c) validating all
operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR
CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

» PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR
SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR
RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF
HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC
IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this
document, Unintended Use includes, without limitation, equipment used in nuclear facilities,
equipment used in the aerospace industry, medical equipment, equipment used for automobiles,
trains, ships and other transportation, traffic signaling equipment, equipment used to control
combustions or explosions, safety devices, elevators and escalators, devices related to electric
power, and equipment used in finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED
USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in
whole or in part.

» Product shall not be used for or incorporated into any products or systems whose manufacture,
use, or sale is prohibited under any applicable laws or regulations.

» The information contained herein is presented only as guidance for Product use. No responsibility is
assumed by TOSHIBA for any infringement of patents or any other intellectual property rights of
third parties that may result from the use of Product. No license to any intellectual property right is
granted by this document, whether express or implied, by estoppel or otherwise.

> ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT
TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM EXTENT
ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING
WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL
DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF
OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS
ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO
SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF
INFORMATION, OR NONINFRINGEMENT.

» Product may include products using GaAs (Gallium Arsenide). GaAs is harmful to humans if
consumed or absorbed, whether in the form of dust or vapor. Handle with care and do not break,
cut, crush, grind, dissolve chemically or otherwise expose GaAs in Product.

» Do not use or otherwise make available Product or related software or technology for any military
purposes, including without limitation, for the design, development, use, stockpiling or
manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass
destruction weapons). Product and related software and technology may be controlled under the
applicable export laws and regulations including, without limitation, the Japanese Foreign Exchange
and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of
Product or related software or technology are strictly prohibited except in compliance with all
applicable export laws and regulations.

» Product may include products subject to foreign exchange and foreign trade control laws.

» Please contact your TOSHIBA sales representative for details as to environmental matters such as
the RoHS compatibility of Product. Please use Product in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation,
the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES
OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND
REGULATIONS.

In addition to the above, the following are applicable only to development tools.

» Though TOSHIBA works continually to improve Product's quality and reliability, Product can
malfunction or fail. Use the Product in a way which minimizes risk and avoid situations in which a
malfunction or failure of Product could cause loss of human life, bodily injury or damage to
property, including data loss or corruption. For using the Product, customers must also refer to and
comply with the latest versions of all relevant TOSHIBA information, including without limitation,
this document, the instruction manual, the specifications, the data sheets for Product.

» Product is provided solely for the purpose of performing the functional evaluation of a
semiconductor product. Please do not use Product for any other purpose, including without
limitation, evaluation in high or low temperature or humidity, and verification of reliability.

» Do not incorporate Product into your products or system. Products are for your own use and not
for sale, lease or other transfer.

TOSHIBA
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